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^-v^: 1/ 



1 1 

Sr^^Ls M/N'y ^r/SitCA 1 X I nyG ai-x-yN (O^x^ 1 , O^y^l, O^x + y 

^1) (D^m^aM'ty^-r^ r I iJMM'fbtJ^^S^^S^t^-e^oT, o 

tciem<^ 1 1 u^^^bt/4^i^#meWo 

lit*:® 4 1 

I I ;^M<bi^4^S#«JSt»o 
[?f 5 1 

/N"-;' 7TJlO)?$:*n -10 0 n mT^b^ CI i ^r^Mil-f ^li^il 1 ~ 4 OV^f^X^i^— 
Ilt*^6l 

y<yyrmii^. WMit^/l I I ilTc^ib =^ l 0 0 0)i).T (S^tc^/ I I I i^TU^Jt 

7!)«o o^^^r-i-tr) t tt I i I i^ir.sN-*3 i r;»sg#iif. (^^tc^/' i i i mjt^itifioo 

~ 5 Ov>-f I I I JglE'fbig&^^S^JlJllJiJ^o 

IW*^7l 

^j^B^aii OJ¥ § 3iU ~ 2 0 m T' * ^ C t i: 1" If 1 ~ 6 <D u»-f tt:^^— :S ir 

iemo 1 1 1 mmitm^mwrnmrno 
{%%im 8 J 

■^ifefi® 55^ H^TC^/ III 1600-320 OtLTI I I m.m.')fri? ^ 

[1*^:^91 

M-^^mMii^. *^?aiS=^ 1000-130 0°CcO^Hi: LTM^ tt/:: ^) cOT-ai?* i i: 

~80v»-ftt;&— rgmsmc^I I I MM^bJ^-^-si^^a^i^o 

Hi*:® 101 

0 5 0- 1 2 0 0'CO|£fflt:ib'&C:i:«r!!fmti--2)it5jt^9 t^iamoi I 

m-^-i^ 111 

musi-m. 1-10 <ov^rtL;6>-]^iciBSco 1 1 1 si^^bi^^^^ims^o^ig^^^ic, 

nM^> J;r>'pM/i^-^tp I I Il^g'fbi^^-W^'Sr^L, J; O'jES/i^^ 

[fS*:^ 121 

mo 1 1 1 mmim^m^^^%m=¥-o 

[ig^j^]^ 1 3 1 

Ml^TO^^ 0. 0 l-5//mO^^M^fit)t=^i-^-i:?r#mt-r-5 I I I 

mim. 1 4 1 

^(7)^:^i^$7)<0. 1 -1 /im-C^)-5.Cl t*#iitt-r^lf*:®l 3 tcffimo I I I 
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im^m 1 5 ] 

1 4 niBm<^ 1 1 im^^im^mi^mmUo 
umm 16]. 

^/'I I ISsTC^Jt* 1 0 0 omT immjum/l I mTcmifc^^OOJ^^Sr^tp) i: L 
-CI I J: (S*7E^/I I imTtmit^^^Oom^iil I 

) Sr-eti^LCJOA IxG ai-xN ( 0 ^ x ^ 1 ) Ji^fb 7 r JfJ^^-f -SX^ t . 

I mJE^f^t^^iitfflv^T, m«^m±»^A Ix I nyG ai-x-yN (O^x^l, 0 

^y^i, o^x+y^i) <7)mm^Bm'S:%^m&^-^^j:m.^^-r:b 1 1 imm^t'-^^ 
umm 17] 

OTl^¥*S^^O. 0 1 ^ 5 mO^«:^^S^a<Jtc;t1-'5)S^±l^. ^SE4 0 0~ 
6 0 O'C-C-I I im.}WMtm^mim^LXA UCai-xN (OSIx^l) 7&»ic>^*^* 

^^^L> -g-o^i I I j^i^.fi-co'St|&^#±LT. 9 0 o~ 1 0 0 ot:-c-MS1-'i)^-f-;' 7 

rmm^umt.^ -e<^mi I l:^J!EJN-i:M^ii«rffl^/^-C, ^3I^±ICA l x I ny G ai-x- 

yN (0^x<l. O^y^l, O^x + y^l) O^^a^a/l S-^ffi^S^-^'SX® ^r^i" 
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lO 0 0 1 ] 

■^^m^-^. ^ittry(^-V (LED) > P--»f^M^-K (LD) > m^f'^M 

10 0 0 2] • 

$iiTV>*b 4/>:^<kT;w^ J^'t7i^3!fU 'J'A (AlGaN) iim.itif') ^ (GaN) i: 

<b x >• V -V S: ^ ^ T V> * o 

[0 0 0 3 ] 

L:*»L^;6^ib 1 1 immim^mmi. m^a^ow^ajsT-cii 2 0 0 o^ffitc^g.^^ 
-c*±, Hf^r^T (.AI2O3) ^m^^mmm (s i o #igai^oMm<^*tM^^e>'5: 

[0 0 0 4 ] 

^ir{4:^§7i^&^=-^M'§-75*^l£-r^o ■efOx.Jf-9-7T'f T (AI2O3) tM'it^ffV'^A (G 
aN) <^ratcl4l6%. S i C i:M'fk/y'; A(73rfl(;<4 6 %(7?^&^:^^'^5&?:j?:a-r^o - 

. mm.^m'ft^^mm^ (mocvd) 0-9-7 r -fT^^^Hi^^^s i cmigas 

«0±l- I I imM'fkil^4^S#igB^a*J^k?^'=^'>^->V^S^-fr'2>*i-'S-x ^1^113 0 2 6 0 
8 7 -t<&m^#r?S¥ 4 - 2 9 7 0 2 3 -t<Zj|Rt3^^ttTV^;z, J: 9 (c, ^'ftT;V 5 - -^^ ( 

A 1 N) ^A 1 G aiix-m^^ft^i^^^'<yyrmtmtKi>m^&u<D±i,zt-rmmL 

[0 0 0 5] 

Sfc, ±feL/i'(&S.A-;'7Tll^fflv^/cj£S:^-^<D4lfelC'{), MK.ii. J|f ^ 2 0 0 3 - 2 
4 3 3 0 2-^<&m^£t:<DXviz^ ML/clfe^£±{l, ^fc-f. S^x:^/ I I Il^TC^Jt^: 
1 0 0 OJil.T (mmTtmXl I IJM7CmJ:l:;i»*0<?5^-^^'g-tf) i: UT I I I J^iSJi^:^ i 0=" 



^kt/^s#*ff^^L/if^. 1 1 imi^Mtmmmim\'^'c 1 1 1 i^s-ib^^^^Wi^B^a 

10 0 0 6 J 

lC(4OTffi$**®i6T/jN$ i5:SW'J2«^i: $^Tj3 0 > •pllxl/, #Ba 2002-2556 
9 4-^^^T'{i^®3a$/^*Rm sliTO. 1 nmJiiT, Rafl|-C0. 0 6 n mJilTCOS^ 
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[0 0 0 7] 

tfz, !^m 2 0 0 2 - 0 9 3 7 2 mumm^is^mi^fzi^^mwmfitz i 

10 0 0 8] 

[iff Bt5:i^ 1 ] iff 11=^ 3 0 2 6 0 8 7 ^-^m. 
[# 11=5:^ 2 ] 4 - 2 9 7 0 2 3 -^^SfR 

[iff fi^lScM 3] iff M 2003-243302 

[iff t^^SlK 4 ] iff 5fT 2 0 0 2 - 2 5 5 6 9 4 

[iff fl=:fcll^ 5] #^8 2002-093726 

• [ 0 0 0 9 ] • 

^^m<DSff3li. iPX/&*^^-e#:ax h.<^^^ffiv^-C. ^mi^^'¥rf ■^■^B^stto^nTt 

[0 0 10] 

m^\mW^Z 0 2 6 0 8 l^<km.. J^M¥4 - 2 9 7 0 2 3 -^<&iJ*3 i ir#iB 2 0 
03-24330 2-t<2rfl^t;$l^$*tTV>;i,y?-;' 7 r/f S-r^«OTlwff^^ L, -f-cT) 

[0011]. 

, ^^m^'^^^'±fzi!>(D'Q^Z>o 
[0012] 

(1) ^«±tCA 1 xG ai-xN (O^x.^1) <7);ft5fclci^aS /cfi^t^t^S:** e> ^: -S^^'^^ 7 
Tg=Sr^L> ^/-^'^y^rSitcA Ix I DyG ai-x-yN (O^x^ 1, O^y^l, 0^ 

x+y^i) (DM-^^iLM^k^-r^i I mM-fbi^^-s-fmst^t^^o-c. ^m^mifi^^ 

[0 0 13] 
[0 0 14] 

(3) mW-^y r^T^m^utfz\,tS i Cmm¥B'QhZ>^t^S^^t-t^±Mltfz\,i. 

2-^Kum<r> 1 1 1 m^itm^m^mmm^ 

[0 0 15] 
[0016] 

(5) /ty ^r^c^H^d^l -10 0 nmT$)-2)C: i: * #m 1" ^ -tlB 1 ~4:®<0V»-f ^ 
[0 0 17] 

2005-3001877 
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(6) ^^yyymi)^ B^Ttmy 1 1 imit^iti 1 0 0 omr i.^^7tm/i i i^it 
1 ~ 5 :^ov>-rtL:i^-ai^iBmo 1 1 1 mmtm^miimm^o 

[0 0 18] 
[00191 

(8) ^mi^m-hK 1 imjtn^t^ i6oo-32ooi:LTii imm.m 

;<i»-:stciei»to 1 1 1 mm^m^^i^mmmo 
[0 0 2 0 J 

(9) m^^m^ 1 0 0 0- 1 3 0 ovcDmwt Lxmm^tifziiff^x-^^ 

^ t ^mtkh-fi>±.U 1 ~ 8 :Kov>-r^x^^-^Rtc|em«o I I I M-fbt/.^^^aiitio 
[0 0 2 1 ] 

(10) ^mMMii^l 0 5 0- 1 2 0 0'CO$Sa-e*^C:t 4r#®i:t- '5>-hlB9:^tc|am 
[0 0 2 2] 

(11) IS^JB 1-10 (D\.^rM—-^kZlZm.<D I I I i^M<t%4^«'»:?t^!^0^|S^a® 
[0 0 2 3] 

(12) II imm.im^m'W-m-h^nmm. ^itmm^v^ ^mm^ ^mmx^^^ %m 

is i XflEm-b^'i: tt-^itm n iili i5 J; p mm \zWcif^i^X\^^i>:iti: #m i: i" ±13 1 1 

^ia«(^ 1 1 1 mm<tm^mi^^itm'3^o 

(13) 0.0 1 -5 /iim<Dm-iwmm^izm-f-^:iti!!^WLt-t^ 1 1 

[0 0 2 4 ] 

(1 4) m<D^^m^-^^0. 1-1 /im-e*'2)^<i:^r#mi:-r'2>±iei 3:glc|emoi I 
[0 0 2 5] 

(1 5) *W-9-7T-f T*#g^t^ct4S i C^m^X^^:iti^W(.tir^±%il 3 * 
[0 0 2 61 

(16) mmizw-^m-^o.. o 1-5/1 m<Dm^^^m^^^y^i-^m^.^fifz&^±i,z, 

^mvtm/l I m7C*Jt*l 0 0 0JiJ.T (M^TC^/I I Il^TC^JtyJ^'OCQ^-a-^-^tf 

) tLxii immi^^i^v^^^m i.m.m7tm/i i i2ge7n*Jt;&^*o<o*&'^t±i i imm. 

ftO.^) ^^IttooA 1 xG ai-iN (O^x^l) y 7 Ml^^-f ^:L'mt 

, -5-<7>mi I IMm**t^^?li^fflt/»T^ ^^mJilcA U I nyG ai-x-yN (O^x^ 
1, O^y^l, O^x + y^l) o#ife^^*^;fi^ft$-^SXS4-;ti-'5 I I IMM 

[0 0 2 71 

(1 7) OTi^TOr^^O. 0 1 -5;um<Dp*M«96t>i->tt^*«±t:s ^^SJg4 
0 0-6 0 OTCT'I I imm^tm.mU^^^^'^X K IxGai-xN (O^x^l) 

i>m L, I 1 1 miWM(Dm^iw±Lx. 900-1000 ■c-eMai--!) 
^■^ y y r mw^^xm t . -€-<^^i I imm^tmmi^.'km^^x. m^±izA \xi nyC 

ai-x-yN (O^x^ 1 , O^y^l, 0 ^ x + y ^ 1) 

[|&?g<o?c(j*l 
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[0 0 2 8]. 

^§tmii^XtHt\ *4S±tcttttlS^* 7t{±^^i!>§B%OA 1 xG ai-xN (O^x^l) ^» 
^^^^-l))14•^^t^ -eoiHA 1 X I nyG ai-x-yN (0 1 , O^y^l, O^x + y 

^1) #^$B^>ii^^>**Ji*J^ti'^'^i'^^^^ft^-<^^<^ t t-'t 0 

[0 0 2 9 J 
.10 0 3 0] 

^mmco.i I imM'it^^M'f^mm^'Dmmzit^ ^yr^r^m^ (a 12O3 ; a® 

, CH^ MM. RW) > t*^;b^iSi§B^B (MgAl 2 04) . Z n O#^b^0> L i A 1 O2 
^ifSa^B, L i Ga02#^a> MgO#IS^'fci^om'fb!fe»#ifeB^B> S i ^^S^a. S i C# 
|§B^a. GaAsm^B^B^ *3 J: l/Z r Bz 'fc t'cT)'^ -^^fb^Ms^B^: ^'£7:)<&*P<^SWiN-*{Rr 

^1 * 'ft-^ L 7t -C- <3 T ^) ^ V ^ o 
(0 0 3 1 1 

S^t±— ^tC^^B^a-f >3'yK>6^'b25Q~1 000 ;t/ m<Dlp*-e-5J 19 fB tt^ 

<4 0. 2-0. 5 /u m6oieia.-e*)^o 

[0 0 3 2] 

■?-<o^|ig75f— ^-eti^rwc: tiri^if^i-^o mutummi-^VfMX^fzi I I ;^M'fk*^# 

-S^^Jit/OSlfMcoS EM^^ (ig^2 0 0 0^) -t^^tK ig 2 {40 1 «-1i^Ml3^L7tll 
T-*>&o 1112 {w*Jl/>T. A, B. C, D^ Ei3 iJfFOe ^F>ffl-^35*~^^El-^3i^ -f-^P^ 

Pi{4— ^-C(4^V^o 
[0 0 3 3] 

I1I2 tcjsit'S a) i:^®^!? (112{cj3{t^b) fcopfr^® (H 2 {ci3{t-i> c ) J; 0 

> ;&-o, m^mi}m/htt£<3x\4^^mm^'^Miri>o -?-t-c?to r¥*^?i$j t{4, pf-H 

M<7)-^$ (El 2 {C*3lt'5) h) *t;i*1-^o 
[0 0 3 4] 

tt1±tc:«^§ <f^#t^v»o -|£{C, *«M<^^<^im4> 0. 1-1 0 mcOlEffl-C-fe <9 
^ «OKPji{4 5 - 2 0 // mO|BH-e*S„ 
[0035]' 

[0 0 3 6 1 
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10 0 3 71 
[0 0 3 81 

*nI^giiOit*(±. 'N£(f8 0.0~l 0 0 O'CTO^m'fb^. 02-^7X-r^lC J:* 
mtt^-fbffi. ^^^>>'>^>!f;x.y7Xv^c<t*J^•;'^^^y•^^ ^«SJ^ 1 5 0 0 - 1 8 0 0 

(0 0 3 91 

^^'•y 7r;i{±A IxG ai-xN (O^x^l) l:-^^^ A 1 *5 J; T>Vi Ttfi G a t N 
^CJ;E.CTigJ:Jl^j^-r;!^{^J: < . G a ^;V>A I N<^A. **v>JiA 1 ^v^G a 

[0 0 4 01 

, mm^myi I iS^TC^JtS- l O O OJ^JLT (a#5G#/I I U^7CflJt:*-*0<^:^'^«:# 

is) it -CI I imjwM^^u^mmm mm^m/'i i mx^Jt^^oo^s-g-tii i m 

ii:^co;z^) ^-St^^aLooA IxG ai-xN (O^x^l) i!^h^J: ^ y y 7 miMf^-t 

-mxh^, mmitm^if^m2 003-24330 2-^<2r^icgg^$iiTv^;g,o ^mm^ 

#SUtC#fc|&L^ < -C*).. AlxGai-xN (O^x^l) jS;^ :^^^?^^Jc ^ ^^ O ii , R 
[0 0 4 11 

sijo:^fe{±, ^^jaj^=£r 4 0 0-6 0 0 x:mst<r>itmif3i&umiz lt. *;K±ic 1 1 i 

t LTA 1 xG ai-xN (O^x^l) ^fi-lS.L. ^(D'ikl 

I m/g^O^tifi&^r'l^iliL-C, 9 0 0- 1 0 0 0 X:-eig^'fbfclif t^^^^MS STMT'S: ^ :^ 
mxh^. v^^?v5>'5)i6?a/^'->' 7 rJlt tr. -E^y X. ^ 3 0 2 6 0 8 7-f-^^^#|§¥ 
4 - 2 9 7 0 2 3 -^iir^^ i:: <^>i^^:6^'i§^ $ tLT ^ o 
[0 0 4 21 

/-N'-y -7 tJS^-M-T'?) A 1 xG ai-xN (O^x^l) ti^%'^^^tfz\tm^^^aX-i):b 
10 0 4 31 

la^igB^iifi, ipS*^! n m/&»ej 5 0 0 nm^ ^$*«5 nmii^h 10 0 nm^SOfe4^c<^ 

I I KS'ffc'i^^^^^^M^I^^OSfrffiTEM^K (|&^2 0 0^^^) -t?*!?, 13 4 {±1213*^ 
^6<Jlc^L/cll-e*'i)o 1114 IcdSV^T, 1> 2 is J:y^3 /i^-g-WtL^ibt^B^-C-ib'So 
[0 0 4 41 

■ a^^SSi:{i> iHtJ^'O. 1 nra^ii^ib lOOnm, B$;()*10nm;ii^ib500 n m^SO 
;|44^t<03e^;6s^'g-L7'>:igB^=Sr5^i*i-'2)o SI 5 t±, lli&^4 0l I im^im}^M^^mm 
(DmMT^WW-M (f&^5 0:55te) T-^i). me 5 =Srm^e*)i;7]^Lf«:|21T'^;i)o 0 6 
tciJV^-C, 11. 1 2ii J:J>*1 3 75-'-ett-?-*tL^£;yt^fi-C*4o 
[0 0 4 51 

7 rilOjp^li, 5 nmJlil.±5i«»S tv>o 5 n mJ':iTt*l±OT'&*¥ri-'i4^S#^^ 
iK>**^#e>ii'5:V»o $ ib tciff S L < »4 1 0 n tnm±T^>'i)<, at»t«SS<^i#'^> 2 0ninJil.± 

tb|iE# 2005-3001877 



#M2 0 0 4 -0 1 7 3 6 8 ^-v>' : 6/ 

[0 0 4 6 1 

j^yy7m^wwL-t^tztb<r>iiimM.^^^-cy'iy-'}-}^r)\^^-^j^ (tma) , 

h Va.f-;u7;v = A (TEA) , ^ - -> -VJ T 5 - ^ ^ b U :>< •^^ ;U V -t? 

A (TMG) , Y ^) }V if ^) ^ A (TEG) ^ - -> -vV V -i^ A, J: C/^L 

J; x>'^ ii- h (om.'km =Srffl v» CI t ifx § .5 o 

[0 0 4 7] 

7 T^±ll?^^$ti;&. -^^A Ix I nyC ai-x-yN (O^x^l. O^y^.l, 

nSl«OS i ^ G e K-^ T^S ^cti i J: o T {± p MOM g K- >^<OA 1 x I nyG ai-x-y 
lO 0 4 8 J 

[0 0 4 91 

A Ixl nyGai-x-yN (O^x^l, O^y^l, O^x + y^l) ^m^m<r>liSL9i)^m 
is i^Xf^mt^m<Dlimii XX/MSi.i)t^^-^:^}0 . a l x I G ai-x-yNmi^.a^S^^^S 

[0 0 5 0] 

^^^iPi-xco^^g^iSji-r-i) v>dss,'i'50-t. *«Mf4 iooo~i3oot:i:A@t; 

S£^-t -5 ^ i S L< , "^hkzmt L< 14 1050-120 OX:K^^^Z>o ttz. m 
^Oii.ir^O-'b, m|5|-**;^<!Og^7n^/ I I im7tmiti> 1600~3200 tSUClgjfe 
1- ^ i: 75^^17- i Lv>o 
[0 0 5 1 ] 

AK G a*5it>'N?i<k LTf4. ^^-y 7 OJf -g-t TOOiH^I-^&fflv^-S C i::^^-el' ^ 

o I n =£-^t('M^o^'^(4, b ^^^v-Y v-:? A (.TMi) ^ h j-f-;!^-^ ^-x-:? A ( 

TEI) . iJ' - V ^ 'J > <t7 A , i/^^ n/^^y ^'i/a:.r.;p^ ^y.^; L 
[0 0 5 2] 

[0 0 5 3] 

SC:i:^>-C|:*o -g-cT):^^, AlxGai-xN (O^x^l) #*Sb1® i::i4^g:^Sco S i * 
ttz. pMS i CM^^^B^mmzm^^. AlxGai-xN ( 0 ^ x ^ 1 ) t^»4M 
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[0 0 5 41 

n-S i C'f>3*-> h lb)? $4 5 0 ^ m(Dmt\,Z# 4 0 0 CD miF 7 "V - V t^— ^ 
[0 0 5 51 

W> >'N''f 7X 3 0 OWcO^#T?5^F^c^-3:^ >-5^>i>*i!4a*tTofCo ¥J^<7)-3:-';'^>i5^^^ 
[0 0 5 6 1 

[0 0 5 71 
[0 0 5 81 

[0 0 5 91 

mitrnm^'^. ias^e o orfT-ST^-ii:. 1 1 imw^mt lttmo*?:/^-/'; ^ 

i^^^Jr^CTtc^^'X'S: 2 0 s c c m, ^Ittii: LTNH3*4 s 1 m(^mS-C 1 O^^SlEL 
^ -E-comi I Iijimif<73'»i|&=^jJii6T?aS* 9 0 0 t:tC±#L-C 5:^raMaL> GaN 
ii^h^ji^^^^yy rm^f^^X^f^o sc c mti> ilr^m^O#«t-^^ LTO c 

/mi n. s 1 m{±, ^rtt^i^Ofr^H^fe^ LT<7) 1 /"m i n^ritP4ci-^o 
[0 0 6 01 

^ir, 1 0 0*CiT-^fiL> I I lMir.#i: LTTMG't>*/^*7*U 

7K^#;^Sr 2 0 s c c M#?J?.i: LTNHa =^ 4 s 1 mC7>M-ett*& L> G a N#*Sh^b 
®?r4 ^m^S^-^T, ^^m<r>\ I I l^^-ffci^^S^Mi^^r^^tp GaN#M^^O 
OTJffl^liR a^ii-e2 0 nm-e^ 19, ^-^IC^rfT-^o/Co " ' 

[0 0 6 1 1 

El 1 \t:^mMmx-%.hftfz I I im.mi\L^^^^^f^%<n's^^2 o o of&twiiit-i)ifiB 
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